Starting from a previous paper [1] now we consider some regular lattices and we compute the probability that the "body test" disc intersects a side of the lattice.
Triangular cell
Let 1 (a, b, α) be the lattice with fundamental cell C where α is an angle with 0 ≤ α < π 3 .
We have
The "body test" is a disc d with radius r with 0 ≤ r ≤ a sin α 4 .
We want to compute the probability that the disc d intersects a side of the lattice, therefore the probability P (1) int that the disc intersects a side of the fundamental cell C (1) 0 . The position of the disc d is determinated by his centre O.
To compute the probability P We denote with C
0 the figure determined from these positions, we have area C
0 (ϕ) = areaC
We have that:
We obtain that:
Denoting with M (1) , the set of the disc that have the centre in the cell C and with N (1) the set of the disc d completely contained in C
0 , we have [8] :
where µ is the Lebesgue measure in Euclidean plane.
To compute the measures µ (M 1 ) and µ (N 1 ) we use the Poincaré kinematic measure [7] that , consideing a rotation around the centre O of the disc d doesn't change, it becomes :
where x, y are the coordinate of the point O .
and, with the (9) ,
The formulas (10), (11) and (12) give us
sin 2α .
For α = π 3 , the triangle C
0 is equilateral and the probability becomes
Parallelogram cell
Let 2 (a, b, α) be the lattice with fundamental cell C 
As in the previous case the "body test" is the disc d .
We want to compute the probability P (2) int that the disc d intersects a side of the fundamental cell C (2) 0 :
We denote with C
0 the figure determined from these positions, we have
Replacing here b with the areaa 2 becomes areaa 4 , therefore
The formulas (14), (16), (18), (19) and (20) give us
With the formulas of the point 1, we have
For α = π 2 the parallelogram becomes rectangle and this probability is written
At the end if a → ∞ , we obtain
that rappresented the propability of Buffon for the "body test" a disc of radius r.
Trapeze cell
Let 3 (a, b, α) be the lattice with fundamental cell C 
We want to compute the probability P
int that the disc d intersects a side of the fundamental cell C 
0 the figure determined from these limit positions follow area C
Considering of the figure 3 and of the formulas (16), (18), (19) and (20) we can write
and
Replacing in this last formula a with a + 2b cos α we obtain
The relations (22), (23), (24) and (25) give us area C
With the notations of the previous point, the formulas (21) and (26) give us
.
For α = π 2 the trapezium becomes rectangle of sides a and b and we obtain again the probability P 2 of the previous point. 
Triangle cell + trapezium
We want to compute the probability P (4) int that the disc d intersects a side of the fundamental cell C (4) 0 .
We consider the limit positions f the disc d in the cell C (4) 01 in the cell C ( 
4) 02
we have:
We denote with C 
With the notations of the previous points and with the formulas (27), (28) and (29) we have
For α = π 3 this probability becomes
Pentagon cell
Let 5 (a, b, α) be the lattice with fundamental cell C where
We want to compute the probability P (5) int that the disc d intersects a side of the fundamental cell C we have the figure
We denote with C (5) 0 the figure determined from these positions we can written:
area C
The figure 2 and the formula (4) give us
Hence
We obtain THAT:
From these formula we have
sin 2α − 2ab cos α .
6 Isosceles triangle cell + rectangle 
01 ∪ C
02 rapresented in the figure where
The cell C (6) 01 is an isosceles triangle with egual side of length a and the angle of base α while the C (6) 02 is a rectangle of sides 2a cos α and b. We have
02 = 2ab cos α.
We want to compute the probability P (6) int that the disc d intersects a side of the fundamental cell C (6) 0 . For this we consider the limit position of the disc d in the cell C (6) 0i , (i = 1, 2) and we denote with C (6) 01 the figure determined from these positions, we obtain the figure
From this figure follow area C (6) 01 (ϕ) = areaC (6) 01 − 3πr 2 − (areaa 1 + 2areaa 2 + 2areaa 3 + areaa 4 ) ,
area C (6) 02 (ϕ) = areaC
Considering of the figure 9 we have that:
areaa 2 = a − r tan α − r cot α 2 r − πr 
We obtain that area C (6) 01 = areaC (6) 01 − 2a (1 + cos α) r+
we have that: 
Replacing in the (42) the relation (50), (51) and (52) we obtain area C (6) 02 = areaC (6) 02 − 2r (2a cos α) + (4 − π) r 2 .
With the notations of the previous points and the formulas (40), (49) and (53) For α = π 3 this probability becomes P 6 = 4 (5a + 2b) r − 2 8 + 6 √ 3 − 3π r 2 a a √ 3 + 4b .
